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Abstract
network is proposed based on the relationship between the optical fiber strain and the Brillouin spectrum frequency

The method of extracting Brillouin spectrum characteristics by using the general regression neural

shift. The Brillouin spectrum frequency shift and gain are taken as the input vector and target vector of general
regression neural network. respectively. Then the general regression neural network is trained and simulated. The
more accurate Brillouin spectrum frequency shift can be calculated with the obtained weight and threshold.
Experimental results and theoretical analysis show that the Brillouin spectral feature and optical fiber strain obtained
by using the general regression neural network are more accurate compared with the nonlinear least square method,
back propagation neural network and radial basis function network, and the corresponding optical fiber strain error is

the least (within 1%) .
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Fig. 2 Fitting results of Brillouin spectrum by different algorithms
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Table 1 Features of Brillouin spectrum obtained by different algorithms
Algorithm Center frequency /GHz Standard deviation /% Time /ms
LM 11.1992 3.92 85.6
BPNN 11.1999 0. 66 1106.9
RBFN 11. 1995 0.91 118.2
GRNN 11. 2000 0.41 113.4
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Fig. 3 Experimentd system to test the optical fiber strain

SeEeh OCE T RO 14720, TARIRE 25 C,
RN 2 ke JBOREHER T 0.1 mu k58 50 ns, 3945
JWHN 10.55~11. 25 GHz, 7EXCRAL B, R FI 4
A 5¢ N Microsoft Windows XP Professional f{ PC #L,
CPU 4 Pentium(R) Dual-Core E5800 @ 3.2 GHz, 4
FE02.0 GB R A C++IF R # M4, L COM 41977
I Matlab #8558 052 % 1115 D) 6E .

20 [ B R 5 MHz B o Rl WG 78 6 £ 107 A8 A i
F B WG LR P OGHE T 7E 47 0. 08656 km 4b i £
7330 0y A BN HUR RS an i 4 th* e PR R . A
AN [R) B30 o 00 A 380 ) A R UK O S AT LA 3R

=
(=)
T

Normalized Brillouin gain (a.u.)
o S o
e s

(=)

TR R Ja AR 3IR DE 27 DL AS 5 40088 19 2 1 Ok R 15 21 0l
RN TN 2 Fin . T Bt — B RAEA SO ik A
ROPE R A BIF 5 A SCT5 3 7 A [7) 8 Ak X Dt 21
07 7 0 45 2R 9 2 0 SR T TR 1) 07 0 X 3 A Ak
JCEF AL BNy BEAT T I 07 R T ULk
2o JIHN T AE T HOBAR SCTT I 0 A A5 AR Y HE Ay
P2 2 b PRI T AR A [ S 58 A5 1R T R I 45 e
fitp R ASCIN A [ AR DG 2T N g o TEAR TR B 52 56 2%
PER 2 A 22 U TS ) 3 3k i A B O IO
T A0 AR R AL S B A B A — BRI R
AR AR
. actual Brillouin spectrum

— BPNN
- GRNN

10.6 107 108

109 1.0 11 11

Brillouin frequency shift /GHz

P 4 T TR B3 X S 00 F) A1 L K 35 401 5 445 2R

Fig. 4 Fitting results of measured Brillouin spectrum by different algorithms
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Table 2 Optical fiber strains of different locations with 5 MHz frequency intervals
Distance /km Parameter LM BPNN RBFN GRNN OFGDI

Strain /pe 2763 2689 2730 2723 2713
0. 08656

Time /ms 23.9 666.9 111.2 109.9

Strain /pe 2721 2659 2679 2643 2625
0.21130

Time /ms 26.2 643.7 110.9 105.9

Strain /pe 2766 2674 2726 2718 2697
1.26780

Time /ms 21.3 645. 2 113.8 110. 2
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Table 3 Optical fiber strains at 0. 08656 km with different frequency intervals

Frequency interval /MHz Parameter LM BPNN RBFN GRNN
_ Strain /pe 2763 2689 2730 2723
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